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f> j-t*-N !*•& J — ^ ( ** J4 V o—j 

AJxa (jjJi J*y) tfij^aJJj iZbj^aJ) JL±* ZuaLij jjj£ JZJLi 

. < \i tv !) ihL^iSi ' i f) fJe {jjuMjt* 

Clip, i jls^a Ajlaljl JJ i .il-liu ^_3 J l$u3 A_«jic. ta J. i-I i\ l fij$il j)J j>wiaJl a! j 

(J jpa-l Awl ftLiji (jJa jC- jia .(Jill! J^j (jLwkuau f^Vlil Ic. J^wui till Ail.^. J^AI a AiJiw ^Jc. (joj__C. 
Jij ,(_j^>i.VI CjISjV! <^3 j)l > Ja-ftil jAa. (jj3 n—iliaJ! JwsaS ^ *Lal AilwiV aUdl 

V ^£lj t£- j^jL&il jl^jy wjl J>jj >*il! J 4_sal£ll ^HaaH jSl jj f AC. j_jV Axj v. -L^l (jwiv.ll (jl 

. 4 <ij\ -s-11 alij (jjaJ Laic. j-wC. ^gjj! aAa i-HIa^ ^iLj j) j 1 % llj _^&\2aj AA i l v . l l l.iiivi 1 Qiajxjj 

ie. i—ijl^j (_j jikl lilljAj A,.Ialwu Cnv. Luliwjj ^1 LfcAxj (jwtaJl JSj — il 

J^ii! Cy^J . (^wilajl ^t^Lall jjwwil £-Jajj n_Jall j «.lj jiill j (AjLj*Jalj_^31 ^3 Aj_^w«lac* jjia j 

" : f*J iliaJi 1270 flc. <j1u^UI ^1 <jaI 1 ">11*11" fwAj i-jjc. (wjU£ l ... gal l ^ M l aj — j£11 

,j jAwa djLj-wajll fie. aJjLa a^L** J j j& tCjLj^ajH ji_£ "Opticae thesaurus 
jAaj .Kepler j Bacon o,£u i> c£ <> ^ »ll *-a_iV! 

^le. j idiLaiAiii a jIa. AwJ jA J jl (jie ^ js* Cj! aLswO dlwi foJa ill (—il^all aAA (jl ^1 a jl >jVI 
Ajjj£JI Ljl jJI ^^le. «. j^Jall (J-jI^juI ^ ^^le-j tfrjjJall jLui^j! ^3 (jjjxilLj Aijlail (jia — 3j 

ja! Ul Aj3 Q^ajC-j . (jLwjyi (jaC. ^jjJiul Jj 3A (wka j ^ — ic. ijj— =*■ 1 tAj — IsISaIIj 

.(jl jNl AjAaj ,^3 a jwiall AiAjj a jaUo jjAj ^ j3 (_>*ilj3lj JvUall ^l AiUja^lj A-fijw^ll j (jjwiaJI 
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<- - j)>j p jda l^JI L^-^! * 4j^c 4_j^jl_dj ^]At .a I' jj jjjoudl (_£_^d dl 

JaOli ^uL-a. a <aiu\ jMI j^i lujiSj Aijjdl ojiA £ jli. jlc. AjjlaJj j .1 — Ajl.1^. ^ — 9 

.id jjj La-ij£ Ijjala. j jl£ Lade j t(Jddl (ja <_S^ C ’ AjJjJaa AlpJ 4_uiai». (_J£ Jjj 

(, jl o^A 4d^)d dalla j! jdJI ( _ s ic. ^UfLLLaJl 4jdv,VI -id jl £ U&\ J ^uLuauaJI 

^ic- 4 al Lidl Ai^xil jlja. (jic. 4jjdxa ,«Jj (j.iaA (ja (Jdd j . 4 > >t a Jajiaa. ji j j ■ 

.(jjrvtju l g dm 1 jdu .idj dl3j ^ 4i^)i!ll jldk ^ L_iiill ja dlj-a jill 4ujiadJI pi jdaV I jl 
p j x Jail (Jjidj ^>1 m%Vl (_g^. f j - all (jxl£*jl 4-ad j d j. v ~d 4_jj^]l S jkLla jl Idb ja j-"di *rVn. J j 
I^J ^)JC. jla l^SAj .^LuiaVI o-i$J ja ojjL-dl <*aiV 1 ?t-i-ta 4^j*n (jadj jidl ^j (ja£dball 

.4J ja ^Luid/ll jUsyi 4_i jj (JjllLj (jaij^jU-ii ^gJj (»I-C. L_ilV IdLuj jl£ laldcl <— iLdSVI 

ja j "Camera obscura" AalldJI 4ijJI Ij^lSLJ <-La j Jjl Ajldu j^dl Sujad ddl£ dl 

."Pinhole camera" i. >£ll dal 3 Ijjddil Jae id* 

t(_5_jaJI jUSjVI a jfeUaj i^dajVl j_ja-ll •— iiliJl 4ilj£ "4 »aSxJI jl jxa" 4jll_!l j 

.19 ? (JjaVl jj£ joua dud (JjiaJoII jj£j Lade- jaadl pi dd j j? .Till C _ l±mjl £_}- ^JJ 

.(j-ajVl ^elau) j_^3 (_5jaJI t_i^5liil ^-lij^l ^Al_jjill a'-lth jya AjjIc. dul £ j 

La diUjaLjli (Jlajj ^Si . fbjjAllj dl Lu <alj^II 4^aLb dlLal^_uil jmaJI d] 

.4 xiid^il j jjaJI jjj iajjj ^lc. jAj Analytical geometry 4jLLdll ^d^JL 

& j-\";a 11 ^utxJl jl (JAIJ (^Hl 4d jxll JjVI jjjUll <- a *m^I ala pL jdll (JLa^a ^ Lai 

.0 jLula jfc 4i ja d 4ax jli, 5 jS Ad jj jj La <£l! ^Jaj Ll jxldl ^jVuua Lx j 

^ajiall ^jlallall (_jIj£ ja 4_dd 4 jjL_^£]I 4 >>i Vig 1L ^Id ^jll 1EE 4 ^aaij^a <_JjJ =d 

4_LaAl IgJ 4_dd (^A J .L_jL£il 4jlaL (J j\ ^jjL jA j 1572(»lc. I^AjjIj a_^*J 4j diUI 4., ,i\ll 

Andre Marie j^>l l?jL» Ajjdl jjj >*1 1 ^*d jill ^ll*JI *jj*- ^ — a dj — jl£ l — jjl jl m — aaL. 
. jj ) ,.. ia jj (_yi jjliLuj (_jiLdl IEE 4....n.. ija (jad j Jaid jl Ji (j»1836 _ fl775) Ampere 
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